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Better Living 
Through Biosensors
When time, money and/or resources are limited, 
how can we detect HIV, toxins and other clinically, 
environmentally or security relevant analytes?
What is a Biosensor?
A sensor that exploits the specificity of 
biological recognition, such as performed by 











• General: virtually any water-soluble target
• Sensitive: affinities approaching 10-18 M 
• Specific: single residue/base discrimination
The “Biosensor Gap”
>100 papers/year are 
published with key 
words “Biosensor” 
and “Rapid”
Yet there is only a 
single real-time 
biosensor on the 
market today
“Traditional” Biosensor
Measure changes in adsorbed 





A critical, and to date unavoidable, failure mode of 
traditional biosensor is signals arising from the non- 






Signaling linked to a binding-specific change in the 
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τc ~ 10 - 100 ns Rigid 
D
p17 Epitope
• A six-residue peptide that 
binds anti-HIV antibodies 
with nM affinity
• Detection of binding 


















































• Extremely low 
background
• Low mass, 
power, volume






















































Perfect Match at 21 oC
Mismatch at 21 oC
Perfect Match at 48.5 oC



























































Approximate probe density (mol/cm2)

































1014 unique molecules 















































































































=  400 ppb1 μM =
~1 kg
2.5 x 106 L =  400 ppb1 μM =
End
Device Integration








Real-time Cocaine Detection 
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